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mm^] mmm 

[^^^4] O S P F^n h3;i/®0 p a q u e L S A$:deML/, ^fif^^T) 
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[^^^6] CR - L D P®^^;i/M^;< -fe - (7) E R-T LY^CDM 
mE R-HO P-T L VfCffipy - F(Z)5j<- htf^itiH- h ^ Jl - ^ iZM IZ^ L f=. 

talEC R - L D P(^^/<;i/M^^ yil-i/tp(DER-TLYfp(DtpmE R-H 

OP-TLViccfia^'- FcdjK- h^;i/-yic^^S:Lfe i pt Fi/ 

[^#^7] ffflBC R - L D P(Z)^^;i/M#;* ir - cfi (Z) E R-T L Vcf 
(DE R-HOP-TLVlC^gp^CDjK- h##^ 7t li^SW^K- 

[fi^^SS ] MSBC R - L D PO^^;VM^;* ^y -fe - cfi © e R - T L V 
ER-HOP-TLV^L/TU V -X i^ T L V ^r^Mi" -5 Zl i: fC j: U, 

fe«?)tcJi£5SL^R s V P ::^n h=i;i/<DA;^^ v^-V^(r>E xpiicit R 

oute Object cfJC^S^S ub-obj ectlCffipy - F®jK- h ^ 
feli/K- hi5^;i/->^tC^f5b^ I PT Fl^^$:ig^i-^r iitc j: ffiP^ - F 
(Z) - h ^ jj< - h - y -5 ^Jig i: ; 

fuIHR S V Pyn h =i;KDA;^>^ v'^ — V^CDE xpiicit Route 

2 £iJiiE# 2000-3067545 
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Object cfi(Dcf»raS ub-obj ect iZtpmJ - KO/K- htf:Ll,t:i<- 

<Dfe«?)tCji£gBbfeR S VP^D h 3;i/(7)7N°^^ yiE-V^<DE x p 1 i c i t 
Route Object ^(D Sub-obj ect lZ^M\H(Diii— 

[^^^1 1] 1 o<Z)mP>5:tJ^AP3K- h^;!/-:/® I p/mpls 

:7;«-r7-7^^ >y^|giC, ^Sf^fa^tT- h ^ I P /M P L S :7 :t C - 7^ 

>r > y «itg ^ ^® ^«itg>& t>*^g P^ftfi >K - h y ;i/ - y ^ ® 7 :t y - >r > y iltg 
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[^^3^15] O S P F^D N=i;i/©0 p a q u e L S A$:^ML> ^fif^ 

«,^E R-HO P - T L Vicmpy - KCD^K- h ^fel^Jj^- h ^ )\/ - ^ 

frfiaC R - L D P®^'^;i/M*^ ^vir-t/cfJC^E R-T L VcpCDcfiraE R-H 

[|ff*^l 8] frflHC R- L D P(^^^;i/il^^ ^y-fe-ycfiOE R-T L V 

cfi® E R- HO P - T L vic^Sl^(Z)/K- h##* ;t ti^Sp^^K- h 
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IW^^ 1 9 ] laiaC R - L D P(D^^;m^^ -fe-i/tpCDE R-T L V 
$:ER-HOP-TLVi:LTUy->^^^>?.TLV ^mM-t^ d ^ {C <}: U > m 

nm^Mi^-t^^Tn- h^m^'^mt.-tatt.^iz. laaj- kcdjk- h^r^it 

IB^^2 0] MP L s hn;\yizi3\,1^^^^jv>^>( ^y^y'ifo^/'^xm^ 

(^):ti*lCfi£§iLfcRS VP^D h=i;i/(DA°y;^ ^y-fe-i/cficOE X p 1 i c i t 
Route Object tp(DM^S ub-obj act (caiP - h 

talHR S VPyn h -yk — pfp(DE xplicit Route 

Object tp(DfpmS ub-obj ect iZtpmJ- Fc^jK- ht-fciitni- 

[»*:^2 1 ] MP L s h 3;i/icfct-t'5^^;^>^'i' >y5^>^*(Z)yN°>^|g^ 
«)fe«?){cfiS§5bfeR s V P ::^n h n;KZ)Ay^^ ^y -fe - ^' cfi (7) E xplicit 

Route Object ^(D Sub-obj ect iC^gp^CDyjf — V^^t-tc 
[ft*^2 2] 1 0®mP>5.t>*AP3K- h ^)\/--f<D I P/MP L S 

;t - 'I' >^iltb{c, ^ap*gffi^- h^^;b-::/(^ i p/mp l s r?-^' 
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[0 0 0 1] 
[0 0 0 2] 

ATM, 7 V-AU I^-, S.t>*E t h e r n e t ^^*(Z)T 

J Z.(D^'^;i/{C j; U U-T'V 2 (Z)A°>!r^y h®7;t y-^>r >^ (-^jt, 

[0 0 0 3] 

cr:(D^^;i/^-r 'y5^>^ov^T^i^i:ji i e t f®mp l s - WG^cfev^T, m 

PLS (Multi Protocol Label Switching) ilLXW^m^t^Mti^WM^nX^^^ 
, ^fe, I TU^C^V^T=fe;, (Public Network) tCfe It -5 

IP over ATM ( I P/ATM) T'MP L S $:^gMt"'2>3i:^CoV^T^ 

[0 0 0 4] 

^}iy ^mm(Dm^^t.^^onm^m^x\^^^o atm:^^^ ^'7-^^cfev^T^ 

^;L';^-f' f^VySrH^^-r-S ATM- L S R (ATM Label Switching Router) {C 
fcV\Tl±, VC (Virtual Channel) |^)3IJ "T -5 V P I (Virtual Path Identifi 
ers) J^ZJ^VCI (Virtual Channel Identifiers) ^JV hXW.^'t S t 
iCckU, I P A>r>y h S: 3 (7)ATMM(CT^y >y (-f>^'7-=^>y) 
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[0 0 0 5] 

U-'^^izmm-^^t^^lZit. ®E#(^)ATM- S w i t c h (ATM;?.-r ^) CD 
$ ^{C, M#<7)ATM- S w i t c h(DT-^'r^^^ il<Dm^^-f}^M^^'y^J]y 
[0 0 0 6] 

L/T, I P;i/-^>^''{C®J5^i{C|5S^$tl^V'», (Const 
raint Base Routing) M^ti^^^ tl ^ o 
[0 0 0 7] 

p L s*^si#fct--5^^^;i/- hojg^ (CBR) mmiz^m^^jimm^tim^-^ 

[0 0 0 8] 

ATM- S w i t c h^-XTMP L SCDX^y i/T^A>r^i: bT L S R (Labe 

1 Switching Router) ^mm-t ^m-^a^T - ^ ^ ^ ^^^^ o ZLZiVmmt. 

I P/MP L S 17 - -f 
[0 0 0 9] 

^hf=.hTM- S w i t c h^-^®MP L S X VfJ^^ LTODL S R(5D 
[0 0 10] 
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# 

[0011] 

H^fM^^^W^&StC I P/MP L S 7:«-'7-7^-r ^Hi: 
LT, I P/MP L S ^'^t y-'T'^r >^ati*^C PUSrt/ 3 - h;!7>y h L, 
y'^tC-T^-f -5#^T'fe5c 
[0 0 12] 

$:0J^L, LT, I P/MP L SVitV-^^ > ^^fg^^C P U 5: 3 - 

[0013] 

T'^ii^^^^o ^fe, ^tt±T', A>!r^yh®AUP (Ingress) ©T^>'' 
^ i:/N°>!r^y hCOffiP (E g r e s s ) (DY ^ iKDMlS'^ I P/MP L S 

[0014] 

P /MP]^SyitrJ-^^ y^m^ (/^-K'^7xT) $:A°>!r^y HcomP, o^U 
^^-C'-t'^' (A- K-^^oiT) M^^LT, IP/MPLS:7 
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[0 0 15] 
[0 0 16] 

(1) hop by hop routing:;!/ — ■5^>y-7^ — ":/;i/^^}C3j> 
[0 0 17] 

(2) Constraint Base RoutingrAPy— KtCj;^ 
;i/-^>^*M.SLt>*^(Oftfi#SM$:»lcLfeH^5^6^^Sl?&S^^ (Exp 1 i c 
it Routing) j5:t>*Q o S^®#aMff U V- A b^MS^^^, 

[0 0 18] 

(1) LDP (Label Distribution Protocol : ZlTli^^® ^ n h 

Ztllihop by hop r o u t i n g {C J: -5^^ h - hifSM 

[0019] 

(2) CR — LDP (Constraint-Based LSP Setup using LDP) 

$>i). L D P ?:fi£5BL/^tj®Tfe-2>o 
[0 0 2 0] 

(3) RSVP Extensions (Extensions to RSVP for LSP Tunne 
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Is) 

R S V P $:J£3gL/t=b<7)T'^-5o 
[0 0 2 1] 

5&i3, 0 1 :^^^04 ^CJ3V^T, OSPF (Open Shortest Path First) ItJV — 

^>y^a h3;bT'$>'j, ^yrVr • h'i^ai-f • -^rn h=r;i/ (i gp) o 

-ST'^^o tr^. yyfU-'SfltMPhSRZ^lP^mu^b. MP L S «y N y 
-^{C^LT, MP L S ^'^r C'-f^'O^SrlliiL, IP^^yht7-^ (#NMP 
LS:^'yhy-^) IC^LT I P7:ty-T'i' ^^^SrH^-t-So 
[0 0 2 2] 

05 liL D PIC <fc-5 h o p by hop r o u t i n g ©2/ — >^r>:;^#il?: 
5t-^„ ZZlZm-tMV. hop by hop routing"^ li, LSP( 
Label Switched Path) h U Sr^ffi L ;t AP L S R (7 - Kt^CDE d g e 
-LSR) tt, ig^'T'S L S PlC^jJ^-r-S F E C (Forwarding Equivalence Cla 
ss: ^mhSP^m^^-^^y h(DM^^^L. mV^Vlt. FECS^ilLT, A 
ddress Prefix:0~32l^«yh :S<^ TKl^^:;''^^''!' ^y^>^.i:H 
ost Address: yjV^ti^ hT F tlTfe U , :i(DF E 

MoyM-^ti^FECilfSt^) SrLabel R e q u e s t ^ -fe - i;^'lC|g^ b, 

^y>''(NEXT HOP) S:^^L> ^MNEXT HOPIC^LTL a b e 1 
Requests ^y -fe - ^rizt-Qf -So 
[0 0 2 3] 

Label R e q u e s t :>l >y -fe - ^r^-® L fetfr^ L S R (y-FP^CDA 

TM-LSR) ij;, ^y-tr-^:;^'tfi® F E C^^-'(ff#i: LT;b-^>^*^- 

:/;bS:M^-r'2>z:^{Cj: y NEXT HOP$:S^^L, S^NEXT H O P (C 
^LTLabel R e q u e s t ^y -fe - S„ 
[0 0 2 4] 

Label R e q u e s t ^ >y -fe- S^'Sr^-^L^ttiP L S R (>'-KP*3<7)E 
dge-LSR) li, ^^^«yfe-t/'tfi®FEC$:^-'»#i:L/T;b-5^>^^5=- 
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L S P§:^^i--5i:i:t)lCL a b e 1 M a p p i n g >l 

[0 0 2 5] 

Label M a p p i n g ^ »y ir - t/' 5:^^ L ;^ L S R li. T^^gLSR 

ncDLs p^m^'t^t.ii^iz^ s Pizmm-t^±mh s r^(dw®^/< 

L S P$:ig^-t-5i:^=fo{CL a b e 1 M a p p i n g ^ y ir - 

iZ^m^^JV^^ML. ±m,L SRlZ^m-t^o 
[0 0 2 6] 

Label M a p p i n g ^ -fe - b 7^ AP L S R li, TS^L S R 

ilO) L S P ^B-^T ^ o rOcfc-pfCL/T, APL S Ry^)>^aiPL S R^"r<DL S 

[0 0 2 7] 

Ef6tiCR-LDP iZ J: ^m^^J]y-^y ■i^ (Explicit Routi 
ng) <Di/-'try7.m^^-to :in(Dm5 t(Di^^f£^m.^M. LSP (Label 
Switched Path) Wt^ h V ^^mLt=.Aa h S Rlt. h:!i<U Vmm^^mzu 
-^;^>KU tymz^ijm^-t^ L S PtimM-t^mm(DL SR^^^L. Lab 
el Request;* y t^izmB^iZM^ ( ZL <Z) ^ tC |gS -f -5 F ECit— 
Wt&iJlZlt. CR-LDP1^7!^i}U^mi^f=. "CRLSP" V$>^}. ^^LSPtC^ 

Jt^t^F ECit^^i-^y ^izmt>^^t^m^) L, mmiza-itjjv^V ty^ 

(Cj:UNEXT HOP&S^Sb, SMNEXT H O P (C^ LT L a b e 1 
Re que s t ^rozl'fit" -5 Zli:^, Label Requests «y 

•\Z~V^^mi^r:L^mh S R7b^^'©^^y-fe->:;>'cfi<D^^;b- hfCj; NEXT 

HOP ^^^-t^^H, JkXJ^L abel Requests 
^mPL S Riif^^m:^ y-^-V^a^UMBJl- hiz^ U g^^'^ffiPT-^-S r ^ 5:^ 

[0 0 2 8] 

gI7tiRSVP Extensions (Cj:SExplicit Routi 
n g(Di/-'^y7.m^B-to ^tl(Dm6 t<Di<i^fjtmmM. LDP*^TCP± 
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Vm^fftHZ'\zyi/3y^m.&'tS(DiZMhX. RSVP Extensions 
ti^ffi^.t^lZ'fzy i/By^^^-t^Ztil. Label Requests ^y-fe- 
VRV^ Label Mapping;* y iz~ Ptf^'^tl'^n Path^^yfe - VJk 
t>*Reserve y — iZ^t> ^ :n & ^ o 
[0 0 2 9] 

5:1214 (D^ar-^T^^^^lce) t < V^y If >^•t'5 3il7!)'5■e^^V^„ 
[0 0 3 0] 

U) ET FX^m^^(DMP L S<Dm^:&X'it. aiPy-K*^MPLS 

ffiPy - P Routing (Forwarding) fCj; U 

[0 0 3 1] 

(2) I E T F"eW5§cf^<55MP LS(3DExplicit Routing 
(C R- L D P^Stt^JR S V P Extensions^:*;) li, jlit-r-Sy- K 

[0 0 3 2] 

(3) ®4 ic^-t^gr-^5=-^^^ii, I p-7;r'7-f^f >yx>s;?>$:r 

/MP L S ^m^^^'Z^Mt)^$>^o 
[0 0 3 3] 

:R#i6^lClj:, hop by hop routin g^tJ^E x p 1 i c i t 

Rout in g®m^®^^;br$>@H>'"n h n;b i: %^ttP«g(D#^<DT ^"/^J? ^ 

L S P $:|g^-r -5 3 7!)^T'^ ^ V^„ 
[0 0 3 4] 

fe^L, LDPtCjc-Shop by hop routing CD#-n, Lab 
el Request ^ i2 - i/'cfifC F E C A^fl^S tl, $ IC L D P 
- y H :y li. Label Request :^ y ^Z- i/^(D F E C t LX 1 -D 

1 2 tfiliE^ 2000-3067545 
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[0 0 3 5] 

^ -e ^ -5 M^'ffi ® A^M^ $ n -5 z: ?3 ti -s „ 

[0 0 3 6] 

[|g0^*^«?s^ L J: e) -r ^ 

^Bm<Dmm\>i. MPLS ("y^JV^^ ^y'f-yif) ^M^^t ^ ATM:^ y h U 
-^JtZm-^^'^^Jiy^.'i ^y^y^r-^y^^^^ilATM - S w i t c hK-y^ 

(Constraint Base Routing) ^|gCD|tJ^'f$ 
[0 0 3 7] 

^•r^^$:$g€>A>:r>y hcfJ^^S (LSR) {C^^lKJCMP L S S: 

[0 0 3 8] 

[0 0 3 9] 
[ ^ffi 5: i" -5 7^ © #15 ] 



1 3 
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[0 0 4 0] 

PT K^^i:cDM, *;tli|g«f*ic^;j<- h $:^^(D^;l/-y^C:9'S!IL^(Z)^;l/- 
[0 0 4 1 ] 
[0 0 4 2] 

*5§H>9©||4 hfl^TS'iSli. O S P F:/n h =i;i/C0O p a q u e L 

r Fu;^i:®0$: h7Kni;##i: \^xv=yv^^ >yf -5 = 

[0 0 4 3] 

*l§B>g©ll5(7)B^^;b- sii^^^sii, ^^69;!/- bJIS^cj: u^^;b;^-f 

[0 0 4 4] 

T, C R - L D P(Z)^^;i/M*^ ^yir-i/tp®E R-T L Vcfi<Z)S/1i^E R-HO 
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Mi: : 

liffHC R- L D P®^/^;UM^^ i2-S;cfJOE R-T L V cfJ © t^: ^ E R-H 
[0 0 4 5] 

T> tuiBC R - LD P(0'^^;i/^#^ »i/ -fe - J/ If (Z) E R - T L Vtfi(^E R-HO 
[0 0 4 6] 

X. trfiaCR-LDP(D'^'^;i/^^^^yfe-i/tti(DER-TLV$:ER-HOP 

§: ^ -r s # jii 5: IS tc -ei ;t S o 

[0 0 4 7] 

feR S VP^n N=r;i/ODA°:^^ — i/iti(5DE X p 1 i c i t Route O 
b j e c t cfi®#ii^S ub-obj ect iCffipy- h^^li^- 

tffiaR S V P-/n h ^v-fe- i;>'cfi(DE xplicit Route 

O b j ect tpCDr^mS ub-obj ect iZ^pm^ - K<?)3K- h t.f^ltTi<- 
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[0 0 4 8] 

:^mE(Dmi o(Dm^j\y- hi^^:^mi,t. ±m^5(Dm^)v- hmM:fymiz:js 

V>T, MPLS h ziJHZ:i3ii^^^}l:^^ v'f-y ^(DJ-^T.WL&O^tti^KWkm. 
L^RSVP^n N =i;KDA>?.;5l -fe-i/tf©E xplicit Route 
Object tfi© Sub-obj ect IC^gF^®^- h##^ ^li^gp^CD/K 

o 

[0 0 4 9 ] 

V^T, 1 0©aiP^t>*APiK- I P/MP L S i^-^-f 

>^^|gic, I p/MP L s^^i-C'-T^-r y^mmh 

[0 0 5 0] 
[0 0 5 1] 
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[0 0 5 2] 

t.'eniz^VfH-fr=. I PT ]^v:^tL(Dm^ h^ui:^mmt: \^xv=yv^^ 

[0 0 5 3] 

i^W^(r>%^(T:))^>TV V^m^Wit. O S P F h3;i/CDO p a q u e L s 
[0 0 5 4] 
[0 0 5 5] 

*|g^®||6(DA>r^y hcfiltigglj:, ±fHII 5 07N°>5r ^y N c^i^lg^tt^cis v^T, 
C R - L D P(^^^;bM^^ ^y±-Vrp<DE R-T L V cfiCDS/li^E R-HO P - 

TLVtcffipy- K®>K- h^T^iiJjf- h ^^;i/-:/tc^^S:bfe I PTKi^^$:|g 

SufBC R - L D P(D^^Jly^^^ >y -fe - (Z) E R-T L V cfi (Z) cfi E R-H 
O P-T L VlCtfJ^y - KCDvK- htr^ltTii- h^Jl-^iZMlZ^hfcl PT Kl^ 

[0 0 5 6] 

tffsHC R - L D PC?)^^;i/M*;* 'y-fe-i>'ct>(DE R - T L V cfi® E R - H O P - 
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[0 0 5 7] 

frfgaC R- L D P(Z)^^;i/M^;* V^-t^^(DE R-TLV$:ER-HOP-T 
[0 0 5 8] 

S VP-;^n h3;i/CDA^;)l ^y-fe-i/cfJ^E X p 1 i c i t Route Obj 
e c t xSp(DW^S ub-obj ect {Cffipy- K(Z)3K- h^;tli/}<- 

StrfER S V P:/D h =1 ;KD yN° X ;>l ^e. - V ^ (D xpliclt Route 
Object ^(D^mS ub-obj ect \Z^mJ - K®>K- h 1^ t=.\tTi^ - 

[0 0 5 9] 

, MP L s h n)\y\z^n^^K)\,7.'^ y^y'!7'(D^'^7.m^(Dt=.tt>izmmvt=. 

RS VP:/n hn;i/(Z)/N°;?>jt»y-fe-i;ctJ®Ex p 1 i c i t Route Ob 
j e c t fp(DS ub-obj ect tC^fit^c^/K- ^ liigSf^CDvK- h 

[0 0 6 0] 

, #^<^ 1 o(Dffip:5:t>*AP5K- I p/mp L s '^-t'^ 

mi^iz. mm.p^i&^- h^jv-:f(Di p/mpl sy^t-u-^^ y^mmtcom 



1 8 
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mmmMmn\Hn^- h^ji-^^oyy^v-^^f y^mm^mm-t^zmz 

MP L S®^^6!i;i/- h ^ji^-r-So 

[0 0 6 1] 

y^}\>-^ (LSR:Label Switching Router) ^CoV^T, -€-®«fKS:^-t"EI 8 
>g:tJf|lI9, $ ^ICMS® >'n-5=--v- h $:^-rilf 1 0 S:#-I±#M LTm0.a-t -So 
[0 0 6 2] 

H 1 ®IIJg®?^ffiJc^i-t^^^;b>^-f (LSR) ioti^fip«3 

tcMie^tC^i^O L S RS:^^t--5«^^S:^goTV^-g>„ L S R 1 Op*g®-?-n^tl 

(Dr^:f^ h ^;i/-y{cMi:5) *f^5tc^fiir® l s R$:lraWic^ab, ffi 

L S R7()^?>^m^g|^©^tl-rtl(Z)r^y^;i)'^MbfeL S Ri: L/T^^^tl-S 

J; -9 (c UT v^So 

[0 0 6 3] 

0 8 JC^-tJ:e)JC, MPL S:^^y (ATM) IC^fLT, T^^'"^!.®: 

^ ^ 2 ti'^mUl^ . ^^MFl.S%^y (Ethernet) fC^LT 

, T^:/^2, T^>^^3, r^'-:r^ A\zMl^hX. -e^x-^tilrSfi^^ L s R ( 

l&SLSR) LSRl, LSR2, LSR3, LSR4$:^^L/, -^tl-? 

tl® L S R§: »y i/il?g^iBi-'g>«^i:1"-5o 

[0 0 6 4] 

z.(Dmmz'^\\. ■ftfiLSR^(Z)3lM (;i/-^>^r:/D hn;!/, 9/<;i/:9'@E:/n 

hn;b) 3(7)^, LSRl, L S R 2 li#M P L S :^ h - ^ lig? 

ML/?S:VN(^T', LSRl, L S R 2 ttcfJ^/ - Ki: LT®i^|g$:A«iLT V^tl^^ 
^VA(^T% L S P $:,1^j^'r-S<^:^^75)^M<, t^eVN, I P/MP L S > 

[0 0 6 5] 
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zmz^i). ftSLSRli, ^ML S R 1 0 $:3fi52L/feL S R 1 , LSR2, L 
SR3, L SR4 tUM-t^^HHj^V^. L S R 3 IC^^$ tlfe :^ h - ^ foj 
\rj(D/-^^^y h $:K7i-r-5fei?)<Z)L S P ^rgg^f -S^-^li, L S R 3 ^rffiPy' - K 
i:LTLS P$:|g^1--5ri:;b^T'^So -tf^tD^. T 3 T- L S P $:||^-r 

[0 0 6 6] 

— ^, 09 {C:^-ri; ^ IC, L S R 1 0 ^C^V^T«, S&SLSRl, 

2, 3, 4 ^T^^^Miz^iz^mv. ^ibiz^n'en(DmMhSR^mm^^^ 

[0 0 6 7] 

znizj:v. MmuizMLXit. -^n^tKDmmh SR 1 , 2, 3, Atim 
\nzm^-t^z.tti^r'^. iggf^gPT'tt, L s R If 3® gjs 1 1 tf^^n^ncDm 

SLSRl, 2, 3, 4 $:'irS;RU^^-n-t-2)Zli:(C,i; I -^(D h S R HhX (D 
[0 0 6 8] 

h^t-y ^xi/i/-r U MPL S(D*^*:^7^Tyu>!r-S/3>'® 1 

^tttg®«:jg'ft§:S^i:-t-5=b(Z)T'&-5= h ^ t: x> i^- T U > ^*^SgP 1 

[0 0 6 9] 

ji}fi[i, ^JSS.t>*miM^i:> L s p^®-7D-(DS!i#^r>*^Mi:?:^^;i/;^ 

2 it. ^^;i/>^>r y^^y^aSSP 1 4 fy^^cD^m^^Jk'C^Bh s R/?)^^®S^JC 
^-y.\zmM-^^^. t^fz.'L. L s P{c^'r-5:7n-<^9JU'f^it{cov^Tli, ^ 
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[0 0 7 0] 

e)(^)^i^^c^^!v^, LSP(Z)|g^. Jiin, ^55S:JJ«itfl^$:liaL s R'tSBP i i 

:^L/T, MSLSRl, 2. 3, 4 ICS^f-So ffiL S R^^^jtZ) L S P<Z) 

miM. m.'^Rmmmm:Li^m'\^xmm'L s R 1 , 2. 3, 4$:/rLT, 

L S R^^H^P 1 1 ^^^S^I^SL S R*^M 1 1 §:/rLT, I^SL 

SRI, 2, 3, A\zm^-t^o 
[0 0 7 1 ] 

>^-r «y^>^$:ll^L, JgiC, MP L S ^'ptCf-T^-r >'^-7^-^;i/lfaig|Sl 7 ^ 

(TDjI^icj; ump l s c'-t'^' >^7^-y;i/$:J5if b, irgiL S R^t^gP 1 

1 5:/M/T, HSL S R 1 , 2, 3, 4 {C*f bXMP L S s^-^-f 

y 3 tr - ® — 5: M -r o 

[0 0 7 2] 

i&aiL S R^a^p 1 1 tt, ^SLSRl, 2, 3. 4 T^CDiiM&^J^^-t-S i: 

=foic, 9/^;i/>?.-r ^y^>^^sgp 1 4 iisiaiL s R 1 , 2, 3, AmcD'Mm^iB 

v^T, ^S^^i:M«fifetco*gSiaiR$:^Te)o "t^t)-^, ^^;i/>c.>r 

-?tl®S^^SL S R 1 , 2, 3, 4JC3i^1-^„ iSSfc, HSLSRl, 2, 3 

, At(^<boymmm^^^-ysiihf=.W:^-^<^mmmz'^v\^y'^h. ^^;i/x-r 

[0 0 7 3] 

V ^ ;i/^sgp 15, h /K D W^lf aiiP 13, ip;!/-^^^^^- - :/;i/lf HBP 

18, MP L s c^-T^^r >^7^-^;i/^s§P 1 7 tt, -eti-ftKT)-?'-^'^ 

[0 0 7 4] 

. X-r F^-r A 1 6 li, ATM;^.>r F a b r i c (3T;^-r^y^) 
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1, 2. 3, AKMLxr^-^^^cDMmmm^m^.-t^o 

CO 0 7 5] 

i^SL s RSMmMh s R4 {cj3i-t-s9'<;i/>^-r ^y^>^^iigis2 0 it. m 

SLSRl, 2, 3, 4±#:$:^ilL. MLSRl, 2, 3, 4 <Z)Ji^{C 

ummt;i:^^;i:^4 y^y^^m^n't). -t^^ttD^. mm\^(DL sP(Dm 

m. ^^JKDm^X, :^-r^y^W, I P JV-^y^^-^-^r^ia^^^r, MPLS 

L S R<tM 1 1 f)^y^\ ^30}L SRt(D^U h =i;i/^S$: 
[0 0 7 6] 

S&SL s R3^t?|grSL s R4 {c^J:J--5 I p;i/-^>^yn h n ;i/^Q.a§P 2 i 

li, OSPF, RIP2, BGP4^(Z)yn h=r;i/^a!S$:ll=ff1"-5o hjJ^n^''^ 

#:7^»yT'>f >^MaBI52 2 it. I P;b-5^>^ric55t)'5 h;Kn s^'^S^liMi^ 

iz V=y\Lv^:r.yV—T^)y^'^(D h^Kn S^''W|g(7)7^ T^-f y^'icmt>^:fu 

[0 0 7 7] 

^ML S R 3&t>*ML S R4 {Cfe(t-5^^;i/^ie>^n h =i;i/^0fSgi$2 3 li, 
LDP, CR-LDP, RSVP E x t e n s i o n^(D^'^;i/:$)'iB >''n h 3 

m^^f^. -tf^iD^. yyfU-'$C(D^'Dipy^v-^>cy'^^--:fjvjkx^MP 

[0 0 7 8] 

^r^> wsML SRI jSiZJ^mML s R 2tcfet-t'5v^;i/;?.-r >y ^ > ^^aasp 2 0 

, I P;i/-^>^^^D h=i;i/^M2 1, h;tfns;^'##y'^>yT''f >^^gig|J2 

2, •^^;b:9'@2>^n h=i;i/^ag|5 2 3, 17 - ^0J^aiJ 2 4 tt, ±mmmLS 

R3&zj^mmL sR4izisi-fa^m^mmiim-mmv^^. •7:t':'-^ 

0J13gi5 2 4 li, HSL SRI .S:t>*^ilL S RZti^MP L 8/ I P 
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[0 0 7 9] 

y^JV-^ (LSR) ^co^^T, 1 1 >5:t>'0 1 2, h^yiy^ 

[0 0 8 0] 

f^2a)mm(D]^miZi3\,'f^^KjV7.4 V^y-^fJl-St (LSR) 3 0«^«|:^ 

miliz^-t^oiz^ LSR3 0lj:, hV-^cD^mh^u^'W^oy^- 
^'^m-t^m^'kM-t^. ^r^. lsr3 oii^^^-^^-x$:ajcB^^;b- 

[0 0 8 1] 

$^(C, LSR30{i, ( 1 ) ^- h^t>*3j<- h<D^'^$:^;b--:/'fbbT^ll 

y^uy.t^y^vy'^ y-if-t^mm. (3) jiia (2) mk^/vtdy^ 

yy=^ yifmm^T'-^^-^^t-t^mm. (4) ±m (s) :5cdt^-^/<-x 

h $:SEb^-f--2>#|g, (5) ±13 (3) mx^^Lt^^ly- h km^l^X ^ 
[0 0 8 2] 

rtitc j; An/ - ]^X^m/ - K^SitJfffipy - K(Z)3t?- h 
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[0 0 8 3] 

—mm^-t^t. m I 2 izm-t J: o iz^ L s R 3 0 ic^svNTii, mm^-fB<Dzi 

^) iZMfZ^Lf^^mmtl^^T^MhX^i^^o ^® L S R 3 0 ^C^V^T^i, jK- h 1 
RZ^iii- h 2^ni~ h^^l-Zf HZ, 7i<-h 3RX:f^- h4 hi5^;b->^2 
tC, vK- h 5;S:0^3K- h 6 h^;i/-y3 fC, 7!)^0/j<- h 7 ^?JJ;K- h 8 5: 

[0 0 8 4] 

tt^, L S R 3 oicfeVNTli, 
^, o s p F^(Z);i/-5^>^'*:/n h a;I/^c^v^T, i p;b-^>^^(Z)yci?)(^ h^K 

(OSPF®opaque LSA: Link State Advertisement <. 
[0 0 8 5] 

^ ;5it>V > ^ - 7 X - ;^ h icffi^-t S o 

[0 0 8 6] 

S u b -TV LVlC^f- h^/ Sr^ti" i:, Sub-T 
VLV^-<y:7, (:r^7^^yh) : 1, i^^^vV) :4, i&IT. : 
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[0 0 8 7] 

L S R 3 0 (C^^NTti, JifB^^^y^^' > yffi^Srf'- ^ ^^-J^fCf -S^fg*^ 
^i^^D$tlTV^S„ El 1 3 lC;o^-rO S P o p a q u e L S AT^ v «y t^^" > 

v^T%7'-^^-::^^b•r<5o i± h □ i^'W^^agP 3 2 h ^ t: -y ^ x 

[0 0 8 8] 

L s R 3 0 ^cfcv^T^i, jK- h ^Tcii/K- N ^ji-zftv^i^xm^jv- h ^ 

o 

[0 0 8 9] 

;i/ 5: ^ @2 -t -5 ?:^C a |g M ^ ti T V ^ § „ 

( 1 ) EI 1 4 :5:t>*|ll 1 5 tCat-f C R - LDPCOLabel Request 
Me s s a g e cfi® E R TLY^pCDER HOP T L V li, ^fC^R-?-® L S P 

Tb'jjiiii-r^y- K (^«) ^m&-t^^(Dx$>^. z.n^m^^mh. er t 

L Vcfi(7)*j^E R HOP T L Vliffipy - K(Z)ffi:^3K- 
[0 0 9 0] 

APy - Fli, ±fB0;9^fl^^;i/- ^®S^^^C^^^V^, Label Reques 
t Me s s a g e tfi® E R ThWfp(DMr^ER HOP TLV{CmP>'- 

[0 0 9 1 ] 

ffipy-Fli, Label Request M e s s a g e cfi(^) E R TL 
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ytpCD^mER HOP T L VCD5tfI Pr FI^>^JCJ: Vffl:^^- h 5:#^L/ 
[0 0 9 2] 

( 2 ) 0 1 7 {C^t"R S V P ExtensionCOPath- Messag 
e cfiOEXP L I C I T_ROUTE;r:/i>'ji^ hcpc^ IPv4 Subobj 

ectij:, (D h s p tmm-t ^ y - \^ (mm) §:jg^-r-5%<^TfeSo ^ 

tllrJfi^^^L, EXP L I C I T_ROUTE:r^i?x^ hcfi®*,^I P v 4 

Subobj ect ttffipy - K<Z)m;^5K- h yjv-:f^^-t^(Dii-t^o ^ 

tilt (1) ^(DRSVP E X t e n s i o niiST'fe'So 
[0 0 9 3] 

(3 ) 0 1 6 {C:^-r J; {C, ER HOP TLVC^ER Hop^^ytCjjf 
[0 0 9 4] 

AP7-Fli> ^®9^^^C^^£V^, Label Request Me 

ssageCfiC^ER T L V tfJ®#,1i^E R HOP T L VtC^- h:5tt>*d<- h 

[0 0 9 5] 

ttcL. ig^S{C^£:CT> ffiPy - Kli, Label Request Mess 
agecfiCDER TLVcf(Z)SllER HOP T L V^a^f h 

[0 0 9 6] 

^7t, i^^^lC/^^DT, tfip^ER HOP TLYiZjii- hJkXJ^^- h^^Jl-'f 
[0 0 9 7] 

(4 ) 01 8 (C^-TJ: e) (C, EXPLICIT R O U T E ;r ^ h (D 
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Subobject ^ ^ zfiZiH- hRZJ^Ti<- h^JV-zf iV y ^ RZfV y ^)\/ 

-Zf) Subobject -5, Z-tlit (3 ) ^<Z)R S VP Ext 

e n s i o n^"Z?^-5o 
[0 0 9 8] 

( 5) 0 1 6 i: O JC, ER HOP TLVCDER H o p ^ ^tCU 

R HOP T L Vi: LT^M-r-So 
[0 0 9 9] 

APy-Kli, ^<D^^^C^*^V^. Label Request Me 

ssagetp(Z)ER T L Vcfi(^g:llE R HOP TLVlCUy-X^^>?.T 

[0 1 0 0] 

ttJPv'— Ktt, Label Request M e s s a g e cfj<^ E R TL 
Vcfi<D*,^ER HOP T Ly(D^-tliit!7i<- h ^JV-Zf^^lZj^iJ mJ:^- 

h y ;i/ - 5: -r -5 r ^ T' ^ -5 „ 
[0101] 

^fe, ig^SlfCjSCT, cfir^ER HOP T L V(Ci; y->?.^9>^T L V$:dg 
[0 10 2] 

n/-zftt=.it^~ h ^JlSLTbL s P(D|g^*^Brtg^^-2> b, iiigf^cf'my - 

[0103] 

^tS, 121 1 2 (C^-r L S R 3 0 ^CfeV^T, E 9 {C^f L S R 1 0 
H ti III -#Mi5(^ T * L T V N S o 
CI|3®|IM<D?^ffiJ 
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# 

(LSR) ^Co^^T, -eo#^$:^-r0 2 2, EI2 3, 02 4^t>*EI 
2 5 S:#f-&#mLTm^t-^o 
[0104] 

fl3<DiiJS®f^ffijcj3t-t-g>^'<;bx-r (lsr) 4 0itmmi^ 

OlC, LSR4 0«, 02 (C:^i-^gr-^7^^5^-VlCfeV^T> 4f^<^l0(Z)ffi 

1) :^<D=i:^^^£/3>S:^M) , (3) ±IS (2) ^ST'^fiMf -2>;y-^ > ^^5=■- 
[0 10 5] 

^9^611 L S P ® tg^ -5 r ^ }^)^T' ^ ^ o 

[0 10 6] 

( I P /M P L S 7 ;t 17 - 
02 2 IC^-r L SR4 0{Cfet1-SI P/MP L S 7 ;t "7 - ^'(D^^i^M 5:0 2 3 

{C^-r„ I P/MP L S 7;j-«7-^5 0 fCfeVNT, K^-r A/ 5 1 tt^ 

S-r>^-7x-^ (ATM/Ether) C^t'- ^ ®i3l^'e$:^f e) = ^Mf" 

[0 10 7] 

) ^W^-t^o 1 PJV-^y^'r-^^V^ 3ltLSR4 0^^(DW-^l PJ\y-^ 
o MP L S "7 :t 17 — .7^ -< y ^"r—rf )\^ (Label Information 



2 8 
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Base) 54liLSR4 0 T^ii^CDW'DM P L SyitV-'r^ y i/'r-:f^V(D — 
[0108] 

-fe^l/'fbBP (/^°^^)/ h:$)-^gP) 5 6li|g*^!ig|^*(Z)A>!r^y F^-T 
[0109] 

V h Ig^SP 5 9 \X)-%>r V N (7) I P /\ ^'BCtJ-^ P L S ^ ^O^M^^M ^ 

I pyytv-'f^ y^^M^\i6 oiii P ;b - ^ > -:/;!/ 5 3 

, ^m/N°^^y h®Ji^$fe5:^^t--5i:i:t)tC, /N°>!r ^y hlS^gp 6 1 fCI P /\ ^y ^ 
(DmM^t^^-t^. MPL S^^rU-^^f >^^0!SISP6 2ij:MP L Syyi'V-'r 

V hMM^ 6 1 ICMP L S'v^y ^*(7)$g^l:J|^i-§„ 
[0 1 10] 

( I P /M PLS7;i-»7-^ (X) 1 (D^^M) 

02 2 iC^-f L SR4 0{C^it-5I P/MP LS:7;«-'7-^ (X) 1 (DM 

^M5:0 2 4fC^f= I P/MP L S >';i-'7-^ (X) TOICJ:^, H 2 ^C:^f 
[0 1 1 1 ] 

m 2 3 IC^^f I P /M PLS^TfC-^SO (0=iP^lC^ (Z) I P /M P L 

S77^'7-^' (X) 7 0c?)#tgjiMI5:$^$:sJi^-r'5„ I P > y^- 7 
1 JiL s R:$:^(Z)#o I p;i/-^>^^7^-^;KZ)-'g|5(^=itf-T'& U, 

[0 112] 
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[0113] 

1 P^rt'^-T^Y >y^a!M7 3 I p;b-^>i^7^-:/;b7 i S:#ML, ^ 

>!r^y h®^-^$:^1^L, lr;i/'ftg|$5 6 A;t;A°>ir ^y b (7) S^' ^ - U >^$:^f 
[0114] 

( I P/MP L S (X) (Dm2(Dmi^m) 

02 2 (C^f L SR4 0{Cfel-j--5I P/MP L S 7 >|- ^ - (X) (^||2 ®^ 
figM^EI2 5lC5^1-„ EI 2 3lC^t-I P/MP L S7;f y-ys OCD^fiXfC^L 
, 3(7) I P/MP L S :7;j-r7-3r (X) 8 0 (7)atgiiM:9'?:IJi0>Bt-^c 

[0 115] 

F^-f A/ 8 1 , 8 2 l±^gp-r (ATM/Ether 

'YX$:A:d#^^ A^y 7 r 8 3 {c^&M^ Ix^ct^- ^ ^rit^fg-T ifc^'L, 

[0 116] 
[f§H^(7)^^] 

<fc I P/MP L S :7;f c-^^r/N'^^^y h(DffiP®r ^^^fcH^f -S^^?: 
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[0 117] 

01] L s R®^^M$:^1-^n *y ^Efc 

02] t*e3f5(Z)L S R(Z)^^M$:^1-^n ^Efo 

0 3] t^&5f5(Z)L S R(7)^figM$:^-r:/n^y 

04] t^&5(5(Z)L S R®«figM$:at-t^D ^0c 

05] t^5fl®^^;b:9'S25/-^>x=S:m^t--S7ti?)(D0o 

06] t^e3f5(7)^/^;i/r&iHi/->5r>;^$:m^'t-g>7ti?)<:7)EIo 

08] i^W^(r>W> 1 (^ll]6g(^?^®,JC^l1-S L S R®^fig$:^-^>^n ^y ^ 0 



■o 



09] m ©llSS^J^^lcSl-t-S L S RcDM^fiK$:^-r^n ^y ^0„ 

010] n 1 (DUigco^^Mic^stt-s L s R®l&f^$:^0^t"^;ti?)©:7n- 

- h = 

011] *l60.3(^ll2®llig(Z)?^ffiJC^{t-5LSR©^^5:^i->^D^y^j7 



Hi 2] ||2(D|li6(0?^ffiJc^3^-t'5L s R(0#M«fiX^zf^t--::^n ^y ^0o 

gI13] OSPFOOpaqueL S A(Z)S^M$:iJi0^t"'S ^«b(Z)0„ 

1114] CR-LDP(Z>Lavel Request Message, 

ER-TLV, ER-HOP-TLV, :5Lt>* U V ^ ^ >^ T L V ©^^M 5:^ 

[015] CR— LDP(Z)Lavel Request Message, 

ER-TLV, ER-HOP-TLV, U y - >^ ^ ^ ^ T L V (Z)^^M ^IJi 
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imi 6] ER-HOP -T l.V<DT!tM&^M^M^-t^t^t^(Dmo 

[017] RSVP ExtentionCDPath Message, E 
xplicit-Route y^zfVx.^ hRXJ^ IPv4 SubobjectO 

[S18] Explicit-Rout e yi- zf P x. ^ hCDSubobjec 

[01 9] m2(DMm<DmMiz^i'}^i. sR(Dmi^^w^m^^r=.tb(Dyu- 
'^^— ho 

[02 0] m 2 (D^m(DmMlZ:j3i'f ^ L S R(Dmi^^Mm-t^r=.i^(Dyu-' 

[02 1] m 2 (DMM<DmMiz-^\rf ^ L S RCDMi^^Wim-t ^t=.&>(D-7 u - 

[02 2] :$i^m(Dm 3 (DmM<DBMiZ:i3n ^ L S R(Z)«^$:^f :/n y ^ 



■o 



[02 3] f$3(DmM(DmM(DL S R {C fel^t -5> ^ - ^(Z) ^r^t" 

•fa ^0o 

[02 4] ||3®||M<^?^M(DL S RtC^l-tS:7;j-'7-<5i* (X) (DWmM^ 
Sr^t-f/D >y ^0o 

[02 5] US (DIIMCD?^®® L S RC^lt-S^pt'^-^ (X) (DWMM^ 

^m-tzfu ^0o 

1 0, 3 0, 4 0 ^^JVyts^ ^y^y^)V--$t (LSR) 

1 1 WSML S R^MB 

14 ^^jv^-( ^y^y-ifrnm^ 

2 3 •^'^;i/:$M2:^o h 

3 1 h 3}< n i^'ff # 7 ^ -<> ^^SgP 
3 2 h>}<n>>W$gl=ag|J 

3 3 h'^i^y ^:^yV—rvyifMM3 

3 4 M P L S :7 Ti- C - > ^If SgP 
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[01] 



AT»-Switch'<— Xfl^m-SX-ySJ-r/W LT© LSR fl>«|j*« 

(cpuici p/MPLs:7*'5— 




1 
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cm 2] 

ATH-Svitch ^—7.<D MPLS X v i^-r/W X k LX<D tSR <I^>1I^A9^ 
(CPU<0«rSI= IP/MPLS 7:*- •7—y*j8«U CPU 3— h* t» 



LSR 




2 
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■ -V 

[0 3] 



ATM-Svitch X(D MPLS X;; i;-r/W X& Ur<l!> LSR ODilrtM 

LSR 
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m4] 



ATM-Switch '<—XG>iPLSX^;>:?T/<-<X4: UTd!) LSR <04IC£fl 

LSR 




4 
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[I2f5] 

»»LS iZ^tf^ hop by hop routing ■Ca)5'</U5HEi^^>;^ (LOP (w<fc 
: Downstream on-de aa ndXOrdered figCDftI) 




ATlf-LSR 




Labol RaqiMst 



Label tappint 






Label Request p( ytr— :^tf'OFBC: Fwvarding 
Eojivalence Class ^ttcICIA^^V^t"— 



Labol Requaat 



Label lappins 



Label Raouest 



Label lapplnc 



5 
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cue] 

■PLS iZ^H^ Expl icit routing l?a>5'<;U^i^^>X (CRHDP IC* 



Ether/I^ VLS ^ 



--•OgirUBi'/- 

























Edge-LSR 



ATV-LSR 



ATM-L^ 



Edga-LSR 




Label Rsmjast 



Label taappint 



LDP*tl^V3>IUt 



Label Request ^ y-fe — i^«t'a> ER TLV +<0 
ER-HOP-TLV '^m^^\^fB'&^f\'1tA^V^'m 



Label Raquest 




Label Raouest 



Label ■appinc 



Label lapplnc 
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[0 7] 



m^S lc£rt$ ExpI icit routing ■ca)^'<il.»BS/— 
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